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Description 

The present invention relates to a coated stent, in particular to a biocorrpatible polymer-coated stent and to a proc- 
technkjue alvw h progress (K & Wr^hl et al.: Fadiok>g», 156.69.72.1985. J.C. Palmaz ««..««■,. 

-T.\r66Tn':s'™rrs!Ssr'e:rs^^^^^^^ 

"°'"sl"2 r SrSl"! «scnl» . G«.co ston, w,««. - a n.on n,ash coa,« b, * 

s.oh»*srss'"^» 

" IJZ^rstmn^otSae co,,^. s.a* - «P».^ «^ ^ ''^■'"«>' 
'^■|thasrwbeonloundlha,«««ngasten,v«halham«plas«cpolycar(x»«ou.o*^^^ 



55 



*'''^'e oarticular type ot stent to be used in the present invention is not crrtical. Stents which are wf ^novn to the 
man^^llKSaTca^ t used, both se«-expanda«e. and balloon-^andaW. such as Palmaz. Palmaz-Schatz. 

^'-;-;ere"^^^^^^^^^^^^ 
iations thereof. 
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. K, n^iwmpr to he used according to the present invention is a polycarbonate urethane of the type 

a) positioning the stent in its expanded corrfiguration on a horizontal rotating bearing: 
w b) rotating said bearing; 

c) deposition of the copolymer on said stent while rotating; 

d) removing the coated stent from said rotating beanng. 

The following examples further illustrate the invention. 
EXAMPLE 1 

"^T^SS,-Ros* one *g,rt«., s« ^ 8 mm dame»r A) and c™ d»«e.«* aon, 

having 7 mm diameter (Stent B) were used. r..tatinn at thP soeed of 2 rom was used, wherein a 

''"Sepo»m»icma,e,l,.s<«„«c,n.».d,oppedb,m»nsolart=e..on«,.™B,ingme«.K 

::Hr.rd.rr.^rr^^-=?rri^^ 

about 0.1 mm was obtained. 
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40 EXAMPLE 2 



45 EXAMPLE 3 

in this Example the mechanical characteristics o. the coated stent according to the invention (Examf^e 1) com- 
pared with stents coated wrth another kind of polyurethane are illustrated. 

50 FY^ arnal ores^ i >rf stiffness tests 

lumen, thus towering the device efficacy „r«<;ure exerted bv a biological wall was carried out. Said 

wherein the tested device is inserted. 
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Bv f ixino Ihe ribbon ends to the clamps of a miaodynamometer it is possible to e/aluate the strength necessary to 
,e^^'JZ^!J^Z Jt stent diaml. The test was carried out both on coated stents and on the corresponding 

^ir^hCc^ated sten. have a higher s««ness to 
as shewn in Table 1 below. 

TABLE 1 
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DIAMETER 
DECREASE (mm) 



Strength necessary to decrease diameter. 

* " STRENGTH (N)" ' 





Stent A 


Stent C 


Stent B 




1 


0.88 


0.14 


0.72 


0.63 


2 


2.84 


0.22 


2.96 


1.15 


3 


7.78 


0.40 


6.96 


2.03 


4 


8.50 


0.64 


11.08 


3.70 



A(jhg$i9n test 

metal-polymer matching. 

The test was carried out according to ASTM C 794-80. 

Ram ple preparation 

The above described polymer solution v.as poured into cylindrical molds sealed on a glass plate; 2 mm wide-metal 

stripes (AISI 31 6 stainless steel) were immersed in the molds. 

The molds containing the solution and the steel stripes were put in a vacuum oven at 70 C for 24 hours 
AfterToJpSo^ent evaporation, samples, wherein part of the metal stripe was completely immers«l .n the pol- 

^eTnSLrrrthTTer:^^^^^^ 

out at a clamp separation speed of 3 mm/min till detachment of metal from polymer material. 
40 The results are shown in Table 2 below. 
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TABLE 2 



Adhesion test of Corethanet^^ and Pellethane to 


stainless steel AISI316. 






Corethane 


Peilethane 


Disjunction stress (MPa) 


0.43 


0.34 




0.53 


0.28 




0.50 


0.26 




0.32 


0.32 




0.54 


0.40 




0.29 


0.25 




0.31 


0.31 




0.24 


0.29 


Mean 


0.40 


0.31 


Std. Dev. 


0.12 


0.05 
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EXAMPLE 4 



inthisexamplethe resistance of the coated Stents according to the presert invention to th 
in the J^sem^Tse prolonged contact with bile, was assayed. Bile was wrthdrawn from patients suffenng from extrae- 
patic tlile duct obstruction and contacted with coated stents according to the present inventon. 

After 1 month of contact, no bile deposits were obsen^ed on the polymer coating. 



30 Claims 



1 A coated metal stent characterized in that said stent s coated with a thermoplastic polycartwnate urethane and 
■ Tn "21 «?ace of the polymer-coated stent is totally smooth, whilst the outer surface perfect^, f rts to the 
stent mesh structure. 

A stent according to claim 1. wherein CorethaneC^) is the polycarbonate urethane. 

A stent according to claims 1-2, wherein said stent is selected from the group consisting of Palmaz. Palmaz-Schatz, 
Gianturco. Gianturco-Ftoubin, Gianturco-Rosch. Strecker, memory-shape stent. 

40 

4. A stent according to claims 1 -3. wherein a Gianturco-Rosch is said stent. 

5. A process for coating a stent of claims 1 -4. sakJ process comprising the steps of : 
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a) Positioning the stent in rts expanded configuration on a horizontal rotating bearing; 

b) Rotating said bearing; 

c) Deposition of the copolymer on said stent while rotating; 

d) Removing the coated stent from said rotating bearing. 
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A process according to claim 5. wherein said stent is coat^ with a monolayer of sakJ copolymer 

7. A process according to claim 5. wherein said stent is coated with a multilayer of said copolymer. 

8. A process according to claims 5-7. wherein said horizontal rotating bearing is made of Teflon (R). 
A process according to claims 5-8. wherein sakl horizontal rotating bearing can be rotated up to a ma^mum speed 



of 20rpm. 
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1 0. A prcx^ess accxxding to claims 5-9, wherein saK^ copolymer ^ deposed on said stent by means of a solution o, saK^ 

copolynrier 

11. A process according to claim 10. wherein an organic solvent is used in said solution. 

12. A process according to claim 1 1 , wherein dimethylacetamide is said solvent. 

13. A process according to claims 10-12. wherein the concentration of said copolymer is comprised between 10 and 

40%w/w. 

10 

Palentanspruche 

zur Maschen-Struklur der endoluminalen GefSBprothese paBt. 
2 Endoluminale GefaiBprothese nach Anspruch 1 , wobei Corethane® das Polycarbonaturethan ist. 

, Strecker-, For mgedachtnis- Stents. 

4. Enddu-rtnale GefaBprothese nach den AnsprOche 1 bis 3. wobei ein Gianturco-Rosch die endoluminale GefaB- 

25 prothese isl. 

5. Verfahren zum Beschichten einer endoluminalen GefSBprothese nach den Anspruchen 1 bis 4, wobei das Verfah- 
ren die Stufen umfaBt: 

a) Posi«onleren der endoluminalen GefaBprothese in expandierter Konfiguration auf «ner horlzontalen rotie- 
renden Halterung; 

c! ^7eie"defS-ren auf der endoluminalen GefaBprothese, wShrend diese rotiert; 
d) S^emen Ser besSeten endoluminalen GetaBprothese von der rotierenden H^terung. 

6. Verfahren nach Anspruch 5. wobei die endoluminale GetSBprothese mit einer Monoschicht des Copolymeren 

beschichtet ist. 

7. Verfahren nach Anspruch 5, wobei die endoluminale GefaBprothese mit einer Mehrfachschicht des Copolymeren 

40 beschichtet ist. 

8. Verfahren nach den AnsprOchen 5 t^s 7. wobei c«e horizontale rotierende Ha«erung aus Teflon (R) hergestellt ist. 

9 verfahren nach den Anspruchen 5 bis 8, wobei die horizontale rotierende Halterung mit einer maximalen 
AS Geschwindigkeit von bis zu 20 Upm rotiert werden Kann. 

10. verfahren nach den Anspruchen 5 bis 9, wobei das Copolymer auf der endoluminalen GefaBprothese mit Hllfe 
einer LOsung des Copolymeren abgeschieden wird. 
50 11. Verfahren nach Anspruch 10. wobei ein organisches LOsungsrr^ttel In der LOsung ven^endet ,^rd. 

12. Verfahren nach Anspruch 1 1 . wobei Dimethylacetamid als LOsungsmittel venvendet wi«l. 

13. verfahren nach den AnsprOchen 10 bis 12. wobei die Konzentration des Copolymeren zw^chen 10 und 40 Gew.- 
55 % liegt. 
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Revendlcations 

1 Un stent m6tallique revfetu. caract6ris6 en ce que ledit stent est rev§tu d'un polycartx>nate ur6thane thermoplasti- 
que. et en ce que la surface int6rieure du stent revStu de polym6re est totalement lisse, tandis que la surface ext6- 
5 rieure s'adapte parfaltement a la structure maill6e du stent. 

2. Un stent selon la revendication 1 , dans lequel le polycarbonate ur6thane est du Cor6thane®. 

3 Un stent seion I'une quelconque des reverxJicatlons 1 et 2. dans lequel ledit stent est cholsl dans le groupe form6 
10 ' par les stents k m6molre de forme de Palmaz, de Palmaz-Schatz, de Qanturco. de Giarrturco-Roubin, de Gian- 
turco-Rosch, de Strecker. 

4. Un stent selon I'une quelconque des re^endications 1 i 3. dans lequel ledit stent est un stent de Gianturco-Rosch. 

15 5. Un proc6d6 pour revfetir un stent selon Tune quelconque des revendlcations 1 k 4. ledit proc6d6 comprenant les 

operations consistant : 

^ placer le stent dans sa configuration dilates sur un organe porteur rotatif horizontal ; 
b) k mettre en rotation ledit organe pateur ; 
20 c) k d^poser le copolym^re sur ledit stent pendant qu'il est en rotation ; 

d) k enlever le stent rev§tu dudit organe porteur rotatif- 

6. Un proc6d6 selon la revendication 5. dans lequel ledit stent est rev§tu d'une nrwnocouche dudit copolym^re. 

25 7. Un proc6d6 selon la revendication 5. dans lequel ledit stent est revStu de plusieurs couches dudit copolymfere. 

8. Un proc6d6 selon I'une quelconque des r^endications 5 a 7. dans lequel ledit organe porteur rotatif haizontal est 
en Teflon®. 

30 9 un proc6d6 selon I'une quelconque des r^endlcations 5 k 8. dans lequel ledit organe porteur rotatif horizontal peut 
§tre anim6 d'une vitesse de rotation maximale non sup6rieure k 20 tours par minute. 

10. Un proc6d6 selon I'une quelconque des revendlcations 5 k 9. dans lequel ledit copolym^re est d6pos6 sur ledit 
stent au moyen d'une solution dudit copolym^re. 

11. Un proc6d6 selon la revendication 10. dans lequel un solvant organique est utilise dans ladite solution. 

12. Un proc6d6 selon la revendication 1 1 . dans lequel ledit sotvant est du dim6thyiac6tamide. 

40 13. Un proc6d6 selon Tune quelconque des reverxlications 10^12. dans lequel la concentration dudit copolym^re est 
comprise entre 10 est 40 % en poids. 
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